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CAPACITORS. FIXED, UETALL[2 ED, P.4PER-PLASTIC FILM,
OR PLASTIC FILM DIELECTRIC, DIRiCT AND ALTERNATING CURRENT,

(HERMETICALLY SEALED IN METAL CASES).
ESTABLISHEO REL14LTIL1TY,

G[NERAL SPECIFICATION FOR

This specification is apwoved for use by 311 Depart-
ments and Agencies of the Department of Oefe. se.

1. SCOPI

I.1 ~. This specification covers the general req.inanent% for established reliability
(ER), direct and alternating current (dc and at), metal liied paper-plastic film, or plastic film
dielectric, fixed carmcit.rs. hermetically sealed U ln metal cases. caDac Ztors cQvered by
!nis specification have failure rate (FR) le’fels est. bl i shed i. ~cc Orda.ce .lth MIL-sTD-690.
1.. r.] lability far each level is idwtif iea by a symbol i,. accordwce with table I. These FR
levels are established at a 90-percent confidence level and maintained at a 10-Percent producer’s
risk and are based 0. life tests Per fotmed at mdximu. rated voltage at maximum r.. ted temperature.
A“ acceleration factor of S:1 has bee” ti5e.5 to relate 1 ife test data obtained at 14D percent of
vated voltage at Uwxim.. rated WIperat.re, to rated voltage *t rated temperdt. re.

TAEiL[ 1. FR level (established at a 90-cwcent confidence level)

I Smbol I FR: le”el

L----- 5!0
!! ---- 1:,0
P----- 0.1
R----- D.01
s----- 0.001

3,.2 Classification. Capdcftovs covered by this specification are classified by the
style, as wecff fed (see 3.1).

~? FOT the W.FQW of this specification, & hermeti cally-saa led capacitor is one in which
the capacitance element is Contain& within a sealed encloswe of ceramic, glass or
metal , 0. combinations thereof, whe.e seal ing is accmwl i shed by M.3twi.l fusion,
welding, brazing, or solder i”q.

Beneficial Cwmwnts (Wwnnnendations, add ftio”k, deletions) a“d any pe.t$nent
data .hich WY be of use in impwvi”g this document should be addressed to:
Naval Electronic systems c~nd, AHN: EL[x 52M3, Departynt of the Navy.
U?.shington OC 20360, w .SIOU the serf-addressed sc~.da~>zatfon ~c~tnt
ImpFovEme”t Proposal (DD Form 1426] appearing at the end of this document OF
by letter.

FSC 53!0
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I
2. APPLICABLE DOCUMENTS

2,1 Issues of documents. The following documents, of the issue 1“ effect on date of
invitation for bids or request for womsal , form a art of this Specification to the extent
specified hew{..

SPLCIF1 CATIONS

FEDERAL

QL?-S-571

MILITARY

MIL-C- 18312 -

MIL-C-39028 -

(See s. Pplement 1

STkNOARDS

MILITARY

MIL-5TD-105 -
MI L- STD-202
MI L-STD- 690 .
NIL-STD- 790 -
MI L.s7D.810 .
MI L-STD- 1285 -

Solder; Ti” A.11oY; Lead-Tin Alloy; and Lead Alloy

Cwacitws, Fixed, Metal lized (Paper. Paper-Plastic, or Plastic Fil.)
Dielectric, Direct Current [Hermeticr,lly Sealed in Metal Cases),
General Specification FrJr.

C4p8citors, Packaging of.

for list of ,s,oci, ted specific~tim’ sheets. )

Smnpl in.g Procedures and Tables fo, Inspection by Attributes.
Test Metnods for Electronic and Electrical Cocwonent Parts.
F?,! 1,s., Rate SamPling Plans and Procedures.
Rel i ability Assu?ance Proqram for Electronic Parts Specifications
Envivonmen!al Test Method;.
Marking of Electrical and Electronic Pa, ts

(COPfes of sPecifl cati Ons, standa?ds, drawings, and publ ications required by contractors in
connection witn specific procurement functions should be obtained from the pr.acuri”g activity or
as directed by the con:r, ctir,q of ficer. )

2.2 Other publications. The following document forms a part of this Specificati.a” to the
extent specified here<.. Unless otherwise indicated, the iswe in effect on date of invitation
for bid, or ,eq,est For P, ODOS,l shall aPPly.

AMERICAN SOCIETY FOP. TCSTING ANG MATERIALS (ASTM)

092-57 - Standa?d Method of Test for Flash a“d Fire Points by Cleveland
09e~ CUP.

(Application for Co?<es should be addressed to the American Society fov Testing and Materials.
1916 Race Stveet, Philadelphia, PA 19103. Technical society and technical association
Specifications and standards are general ly available for reference from 1 ibrarl es. They are
also distributed among technical groups and using Federal agencies. )

3, REQuIREMENTs

3.1 Specification shee~. The individual item wquimnents shall be a% specified herein
and in accordance w-e appl Imble specification sheets. ln the event of my confl ict
between re.w{m.ents 0< this specification and the specification sheets, the latter shal 1
90ver. (see 3.1 ).

3.2 &all ficat iOn. CaWcito,s fuvni shed under this Specification shall be PWS,CIS which
a?, qualified for <s11” o“ the applicable qualified Products list at the time set fw 0D,”4”0
of bids (see 4.0 aid 6.2?. Tn adoif ion, the manufactwer shall obtain cevti+ ication f?.. the
walffYf.9 activity that the reliability assurance requirements of 4 .1.1 have been met and are
being nointain e<. Lmless procured f?.. the n!anufactu?er or his authorized distributor 1 isted or
aPProved for listing on the .aualif ied Products list, parts fuvni shed under this specification shali
not be Co”$iw red as naving me: tn. rewirnnents or this specification.

●)
)
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HIL-C.39022D

Reliability of Caoacito,s furnished under this specification shall be
3“3 F“establish and n!dinta>ced ,n, accordance with the p~ocedures and requirements speclf{ed t.

MI L. STD-790 and HIL-STD-690 w?th details specified in &.1.1, 4,4.4, 4.5, and 4.6.1.3.

3.4 Material. The material shall be as Specif, ed herein. However, when a de fin{te rrate,’ial
is mt se, a material shall be used which will enable the caPaC$tOrS to meet the Per-
fowra.ce requirements of this specification. Acceptance or approval of any constituent material
shall not be construed as a guaranty of the acceptance, of the finished product,

3.4.1 1.pTe9.~.t ma +.sul~tjnQ ~n~ fj11jn9 cwound$ The $mPpe9nant and 4n,u1~tjn9 and
fil]ing ccmrmunds, inc~,~h and sl.11~. mateF,jals, sh~?l be ChGTt Call Y ~nact%ve with
respect to the capacitor elfinent and the case. The impregnant and compounds, e$ther in the
state of OTiginal application or as a result of having aged, shall have no adverse ●ffect .3.
the performance of the capacitor. For 1 iq. id-filled capacitors. the same material shall be
u~ed for impregnating al is used fo, filling (see 6.3.2).

3.4.2 ~. Uetals shall be of a corrosion-resistant type or stall be plated or tvtated
to resist corrosion. Silver p1~tjn9 shall not be .?ef in afIY extern31 Wrt<Ons Of these
capacitors.

3.4.2.1 Dissimilar metals. !4here dissimilar metals are used in intimate Co”tact with ●ach
other. Provisfon 5h~11 be made to provide Drotectj On a9a+nst electrOIYs$s and corrosion. The
use of dissimilar metals in contact, which may tend toward active electrolytic corrosion
(p.a, titularly brass, COPWV, or steel used f. contact with aluminum or aluminum alloy), shall
not be acceptable. However, metal Platirw or metal Sv”raying of dissimilar metals to base metals
to provide similar or suitable abutting surfaces will be petmitted (for example, the spraying
of copper on aluminum for soldering operations will be, allowed). The us: of dissimilar metals
separated by insulating material will also be permitted.

3.4.2,2 ~e.~, solder for electrical Connection, shall be in accordance with 90-S-571.

3.S Desiq. and construction. The Capac ito, shall be of the design, constr.cti o”, and
physical dimensions specified (see 3.1).

●
3,5.1 =aj>.

-.
3.5.1.1 Axial -.wire.M. Axial-wire lead terminals shall be of copper, copper alloy, OF1

coppev- clad =. X tne size sDecif ied (see 3.1 ). CoPPe? alloY and copDer-c lad Steel te~jnals
shal I have a minim.. of 30 percent of tne conductivity, of electrolytic copper. Terminals shall
be coated with solder having a tin content of 40 to 70 percent.

3.5.2 & Each capacitor shall be enclosed in ‘i hermetically-sealed metal (mdgne tic or
“on-magnetic as specified, see 3.1 ) case which will prevent leakage of the lmpregnant or fill ing
compound, and. in addilf on. will Protect the caPaC itOr el~ent fro. mo<5ture and mechanical
darage under all the test conditions specified herein. The use of exterior cardboard sleeves
for insulating purposes ill not be Per~> tted.

3.s.3 c~a.aitor element. The caPac ito, el~ent shall consist Of metal liLed P1!stjc film, Or
a combination o~metal lized paDer and plastic film. The capacitor dielectric may Include
uncoated dielectric tissues (plastic film or Daper).

3.5,3.1 Construction. 411 capacitors Shal 1 have extended electrode construction to minimize
,“ducta”ce.

3.6 ~-in (applicable to style CHR49 Onlj’1. Mher tested as specified in 4.7.2, capacitors
stml 1 withstand ttw extremes of high tempevot”re without v$sible damage.

--
3.7 nadto~hic I.S ect, on X=rti. Nhen capacitors a.e tested as specified ‘n 4.7.3.

x-ray .%i%”i’&tio. shall d,sc ose no evidence of imur. Perly made Connections. .l$aljn@ment of
seals or eyelets. substandard so1derin9 or str.ct.ral ,.e~kne=. or attached ,older Darticles
or sll”e., .

3.8 Them,aj SI!ock. Uhen tested as specified i“ 4.7.4; Capacitors shall withstand the
extrmnes~~ig~au~low temperatures wltnout visible damage.

3
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3.9 ~.

3.9.1 L{auld- o, Solid -fmweqn ated capacitors. when capdciz.ws are tested as specff fed in
4.7.5, there shall be no ●violence of 1 eakage of impvegne. t or Wpet i t ive b.bbl {ng,

3.9.2 L1.a.{d-ffl led capacitors. when capacitors are tested as specified i“ 4,7.5, there
shal 1 be no ●violence of {quid leakage.

3.10 Dielectric withstanding voltage. when tested as specified in 4,7.6, capacitors shall
b+ capable of tiithstandfng the WtentlaTs spuif ied (see 3.1) witho.t permanent damage, o,
OPCn- 0, ShQ7t-CirC”itl”g., MDnl@”tary breakdowns (see 6.3.1 ) will be permitted.

3.11 Insulation Peststance,

3.11,1 Terminal to terninal. When measured as specified i“ 4.7,7 b,1., the product of
the I!aninal capacitance (expvessed in micro farads (vF) ) and the i“s.l ation resistance (expres$ed
In megohms) shall be not less than the values specified (see 3.1),

3.11.2 Terniinals to case (!ahe” case is “ot a terminal). Uhen measured as Speci fiti 1.
4.7.7b ,2, the insulation resistance between tenni”als and case shall be “ot less than the
value specified (see 3.1).

3,12 Capacitt.”ce. Uhen measured as specified in 4.7.8, the capacitance shall be within the
tolerance specified (see 3.1 ).

3.13 Dissipation factor. Hhen measured as specified in 4.7.9. the dissipat~on factor
Sh.111 00t ●xceed the wl”e %Pecif ied (see 3.1).

3.14 8arWnetFic pressure (?ed. ced~. When tested as specified in 4.7.10, capacitors shal 1
withstand~cif <cd Potential (see 3.1 ) without vistble damage, external flashove,. or
open- or SMrt-c{. cutt{ng.

3.15 vibration. When capacitors are tested as spec{f ied i“ 4,7,11. there shall b+ no
evidence of mechanical damage, no intermittent contacts of 0.5 millisecond (.s) or greater
duration, .7 open- or Short. circ. iti”g.

3.16 Salt srmay (corrosion). Uhen capacitors ave tested as specified in 4.7.12, there
shall be no harmful or extensive corrosion, and at least 90 percent of any exposed mtal
surface Of CM capac{tov shall be protected by the finish. Harmful corrosion SIMll b! COnStr.ed
as bei”q any type of corrosion which in any way interferes with .What, ical cm ●lectv<cal
Per fonmnce. There shall be “o unwrapping of or “mechanical damage to insul?.ti”g sleeves
(when t+ P1{cabl e), 1“ addition. there shall be not more than 10 pe~cent. corrosion of the
terminal I!drdwc.ve or mounting surface, Marking shall rmin legible.

3.17 Imncrs ion. When tested a, specified in 4.7.13, capacitors shall mees the following
requtmr,ents:

Dielectric w+thstandi”g voltage,
Insulating sleeves (when applicable) - - - - - - - -
Tetminal totet%inal . . . . . . . . . . . . . . . .
Terminals to case (when case is not a terminal) - -

Insulz.t{on resistance;
I“s,lati”g sleeves (when applicable) - - - - - - - -
Termi”al toterlninal ---------------

Terminals to case (when case, is not a te,mi”al) - .

CaP&cita”ce change . . . . . ..-. . . . . . . . .

Disstpation factor - . . . - . . . . . . . . . . .

Greater than 4,000 volts. dc
M specified {. 3.10.
k sr,ecif!ed i“ 3.10.

100megohns, nli”tmlm,
Not less than the specified

percent of the initial
vequircment (see 3.1),

Not less than the value
specified (see 3.1).

Uirhin :10 Pe,ce”t of in{ttal
measured value (see 3.12).

Not more than the specff ted
oercent (see 3.1).

r
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As a result o’ the test, CO?rOs iOn of emosed metal surfaces shall not exceed 10 Percent.
(Oiscoloratioo and tarnish,.g alone shall not be cause for rejection. ) There shall be “o
unwrapping of. or mechanical damage to, the insulating sleeves (when applicable) or
ebl iceratio” of markings.

3.18 Sol_lity (azial-wive lead terminals~. Uhe” capacitors are tested as specified ‘n
4,7.14, c~di$.oed surface of the tenn<nals shall be at: least 95 pevcent covered with a new,
smooth, solder coating. The rercdining 5 percent of the, teminal surface shall sk.w only SM1l
Pi”holes 0. rough spots; these shall not be concentrate in one area. 04re bdse Mt.] and areas
where the solder dip failed to cover the or19ina1 coating are indications of Poor solderabtltty.
and shall be cause for failure. In case of djsPute. !hi Percent Of c0ver~9e bY PjnhOle$ Or
rough spots shall be determined by actual measurement of these areas, as cc.mpared to the total
a ma

be .O mec’iaeno evidence of intenn,ttent contacts of 0.5 .s 0? greater duration, 0.
3.19 Shock s ec, f?ed-. Mhen capacitors are tested as specified in 4.7.15, there shall

open- or short-circuiting.

3.20 Moisture resistance. When tested as specified in 4.7.16, capacitors shall meet the
following requirements:

Dielectric withstanding voltage:
Insulating sleeves (when aDpTicablel - - - - - - - - -
Temninal to terminal ----------------
Terminals to case (when case is not a tetmtnal) - - -

lns”la$ ion ?e, ista”c,,
Insulating sleeves (when aDplf cable) - - - - - - - - -
Temninal to terminal --- -------------

Terminals to case (when case is mot a te~i~al) - - -

Capacitanc echa.ge --- ------------- --

Dissimtion f.a. tor ----- -------------

Greater than 4,000 volts, dc.
As specified in 3.10.
As specified in 3,10.

100 megohms, minimum.
Not less than the specified

percent of the initial
requirement (see 3.1 ).

Not less than the valve specified
(see 3.1).

within :10 pe,ce”t of initial
measured value (see 3.12).

Not more than the specified
percent (see 3.1).

As a result of the test, co.rosfo” of exposed “etal surfaces shall “Ot exceed 10 percent.
(Disc.lOratf O. and tarnishing alone shall not be ca.se’ for rejection. ] There shall be no
.n!+vappi”g of, or mechanical damage to, the insulating sleeves (when applicable) or
obliteration of markings.

3.21 Terminal strength. uhen capacitors are teste~ as specified i“ 4.7.17, there shall be
no permanent damage to tne terminals or seal

3.22 Low temperature and capacitance change wito terwwature. When capacitors are tested as
r arcing. nor shall there be any

chanical damage. The
capacitance changes at the specified temperatures shall not ekceed the appl <cable 1 imits
specified in table 11.

TABLE 11. Capacitance Chanqe at extreme temperatures.

I
Dielectric material tiixim.m capacitance change

( i “ pe,ce”t )

-t’T”Paper. polyethyl ene-terephtha late - +
Polycarbonare (dcV) - - - - - - - - -
Polycarbonate (acV) - - - - - - -
Polyethy lene-terephrha late - - - - -

a+ ‘
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3.23 Fun .s, The nnn.fact.ver shall certify that all ●xternal material% an non.nutr{ent
or shall per orm the test Specifid in 4.7.19, When capcitors are tested as spuif led in
4,7.19, ●xamination 91al 1 disclose “o evidence of fungus growth on the ●xternal surface,

3.24 Rest Stance to Solde, t”g heat, When tested as specified in 4.7.20, capacitors shall
meet the Tollowlng requirements:

insulation resistance ------ ------------

Capacitance change -------- -----------

Dissipation facto~ ----- --------------

As spuif{ed 4. 3.11.

Ulthin ?5 percent of Initial
value (see 3.12).

MO~t~ter than fnit{al

3.25 Resistance to solvents. ilhen capacitors are testec as specified in 4,7.21, mirking shall
-al. lq?ble and shall “ot smear OF rub off. In addition, there shall be no visfble
i“d{cat ion of damdge or .dete Ylovat ion of the .Apac(to.body,

3.26 ~. 14hen tested as specified i“ 4.7.22, capacitors shall meet the follc+ting
Wq”irere”ts :

Dissipation factor:
At the applicable mdximum vated temperature

(see 3.1), after 24 hours but not rove than
48 hours from start of test . . - . . . . . . . .

At the applicable maximum rated temperature
(see 3.1), any time during the last 48 hours
Ob test . . . . . . . . . . . . . . . . . . . .

Insulation resistmce:
Insulating sleeves (i#he” applicable) - - - - - - -
Tenmi”al totenninal ---- -----, ------

Terminals to case (when case +s not a’
temninal ) ---------- ---------

Capac. itance change -------- ---------

Dissipa tionfactov --- ------------- -

Vts”alexm{ nation . . . . . . . . . . . . . . . . .

Not greatev than the limit
specified (see 3.1).

Not gredter than the limit
spectf ied (see 3.1).

100 megohms.minimum
Not less than the value

specified (see 3.1).

Not less than the value
specified (see 3.1).

Within $10 percent of
initial m+asured value
(5ee 3.12).

Not greater thw the
limit specified
(see 3.1).

Theve shall be “o Corvos ion.
leakage of $.Pregnant or
filling ccmo”nd, or
mechanical damage either
during or after the test.
14Wking shall rw’dln
legible,

6
-.
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3.27 Flash Point Of imPre9nant. !4hen tested as specified in 4.7,23, the flesh paint of
impregnant sM1l be not lower than 145°c,

3.28 Harkin Capacitors shall be Permanently marked with the Part number, ‘“JAN-8 marking,
date codedynbol, a“d manufacturers source code, followed by the capacitance (in vF).
capacitance tolerance, and rated voltage. PaPer labels shall not be used. Other markings which
in any way interfere with, obscure, or confuse those specified herein are Prohibited. Each
capacitor shall be legibly marked using smear-resistant ink which will withstand the environmental
conditions specified herein. I!ark!.g shall remain le91b1e after .s11 tests. The date and source
codes shall be in accordance with MI L-STO- 1285 except that the last two digits of the date code
shall designate the week that the item are offered for inspection during the period specified
i“ 4.6.1.1; the lot SYTIM1 shall be a single letter except that letters ,00,, and 8,1,, shall not be
used (the letter ‘“A” shall be used to {dentify a stn91e lot a.d the date code .111, $ndicate the
lot), Manufacturing records shall include these same date codes and lot symbals. The
mdn.fact.rer shall Provide for lot traceability by date code and lot sjmbol. Example of marking:

y;y2/01 - - Pavt “umber

JAN7833A 12345 - ,,JAN, mavk!ng. date code, lot smbol, and source code.
.018 J 5X 50 V - CaPacit?.nce, capacitance tolerance, and rated voltage.

The date and source codes shall also be marked on the unit package.

3,28.1 JAN and J nmrkin~. The United States Govev”ment has adopted, and is exercising
legitimate control ovev, the certification “a?ks ‘JAW a“d J,,, respectively, t. indicate
electrical equipnent. namely, resistors, capacitors, elec:,on tubes and the like, procu?ed by, or
manufactured for use by, or for the Gove?”ment 1. accordance i+tth Lta”dard Govs.mnent specjfjca.
tio.s. Accord lngly, capacitors procured to, and meetfn9 all of the criteria sPecif ied herein,

●
and i“ applicable specification sheets shall bear the ce,t{f ication murk ,,JAN,, except that
capacitors too small to bear the certification mark “4AN8,;sha11 bear the letter ,“J<,. capacitors
f.?”i shed .“dev contvacts or orders which either Pe~it or require deviation frO. the conditions

G f;,,.eq. i.ements specified herein and in applicable specification sheets shall not bear ,,JANH, or
In the event a capacitor sample fails to meet the vequirments of this specification a“d

the’appllc?.ble specification sheets, the manufacturer shall remove the ‘<JAN’, or the ,,J,, from
the Samole tested and also from all capacitors represented by the sample. The united States
Government has obtained Certificate of Registration No. 5p4,860 for the certification mwk JAN,,.

3.28.2 Mrking of non-ER parts. An ER part ray be marked and furnished as a non-ER Part
fo, items in UIL-C- 18312, if produced cm the same assembly line and provided it is subjected
to and meets all the inspection requirements of the ER part.

3.29 Horkmdns hip. Capacitors shall be pvocessed in such a manner as to be uniform in
quality and shall be free from pits, corrosion, cracks, rough edges, a“d other defects that
will affect life, serviceability, or appearance.

3.29.1 connect ions.. The electrical connections of capac item shall “Ot depend on wiws,
lugs. terminals. 0? other connectors ClamPed between a metallic member and a“ i“$,l.lti”g
material. Uhem the mat”te”ance of a tight connection depends 0. the resistance of an insulating
material to compressive OF shearing stress, such a Con”ectio” shall be securely Soldeved or
welded.

3.29.2 Solderin Uheve soldering is employed, only fluxes with low corrostve Properties
+shall be used, . . ess It ca” be shown that corrosive elements t!dve been satisfactorily removed

after solderin~. All excess flux a“d soldev shall be removed. Solder shall not be used
Drimdrily for obtaining mechanical strength. Electrical connections shall be electrically
continuous after soldevi”g and, whew possible. mechanically secure befove soldering,
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4. QUALITY kSSUR4NCF PROVISIONS

I

4.1 Respcms$bllity for inspection. Unless othetwfse specified in the contract, the contractor
is responsible for the per fonnwwe of all inspection requirement% as specified herein, Except
as Othew{se specified in the contract, the contractor my use his own o. any other facilities
suitable for the per fmm,nce of the inspection requirements specified here{. unless disapproved
by the Govermnent. The Gc.verrnnent resevves the right to pwform a“y of the i“spectioos set
forth i“ the S$eclficatio” t,’he,e such i“SPeCtio”s are deemed “ecessa,y to assure suPPlies a“d
services conform to prescribed requirnne”ts.

4,1,1 Reliability assurance Proqram. A reliability assurance Program shall be ●stabl ished
and mainta<nd in acco?da”ce with 141L-STD-790, with the foil.aw{ng ●xceptions:

a. Only the following of pd,agraph 5.2.7(j) shall apply: ‘“the nmnufacturer shall as
a m?ntmum be able to jdent(fy the time period d.ring which the ftnal production
operation tias performed on each item of product pricm to findl test. The date
OF 10t code mdrked cm each Part shall be identified to a production lot. ,,

b, ParagraPh 5.2.11.3 shall not aPPly,

Evidence of such compliance shall be ver{f ied by the qualifying activity of this Specif{catio.
as a pre.equl site for q.alfficatio” a“d continu~d qu.slffic.!t ion.

4.2 classification of insriect(ons. The I“spect{ons specified !!.7. {. an classified as
follows,

a. Qualification inspection (see 4,4),
b. Retention c+ qualification (see 4.5).
c. Quality con forr.a”ce inspection (see 4.6),

4.3 Inspection conditions and methods.

4.3.1 Conditions. U“leSS otherwise specified herein, all inspection shall be made t“
accorda”ct w{th the general requirements of PIIL-STO.202 ●xcept m?lative hmmidity shall “ot
exceed 75 percent, Acc.Facy of all test voltage mess.pmre.ts shll be within :2,0 percent of
the Swcif ied voltage.

4.3,2 -.

4.3.2.1 Reference measurme”ts, When requirements are based o“ ccaparative measurements
made before aod after Condltio”ing, the reference measumnent shall be considered the last
Wasurenent rade at 25- ,3?C prior to co”ditfo”ing, unless reference measurements halve been
radt with+” 30 days Prior to the begi””i”g of conditioning, they shall be repeated.

4.3.3 Power supply, The power supply used fop life testing shall have a regulation of
12 Perc?”t 0, l.l$s of the $Pecif ted t?st voltage.

4.4 Qualiffcat {on inspection, 21 Qualification inspectto” shall be performed at a
laboratory acceptable to the Goveriine.t (see 6.2) on sample ti”its prod.ced with ●qufpne”t and
procedures nonrully used in Pvoducti o”.

4.4.1 3am Ie s{ze. The “umber of capacitors to be subjected to qualification inspection
shall be ,a- in the app+”dix to th+s spccificat!.a”.

4.4.2 Test routine. Sample .“its shall be $“bjectcc to the Q“al(f$cat {cm insWct {On
specified {. table 11, i. the order show”. All sample u“tts shall be subjected to the inspection
0? gt.0.p 11. The sample “nits sM1l then be divided into five remaining 9w.ps aS specified in
tdble Ill, and subjected to the tests for their pd~tic.lar group, samples which have W.
selected to be submitted to the life test shall be divided into tw groups. One group shall be
subjected to the accelerated condition and the other group to the rated condlti cm. Th? decision
aS tO whether or not the Product is to be included on the qualified Products list sM1l be
mdde at the conclusion of the 2,000- hoLIr life test,

,0
;

L[ Application for qualification tests shall be made in accord.a”ce with “Provisions GOveFnlng
@aliflc*tion<’ (see 6.2.1).

8 -m
)
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) 1A
~._._ . .. ———. ..— ——

I txamf nation or test

eFlash point of imPre9nant - . . - .

Burn-in (style CHR49 only) - - - - -

Qx!E.L! if
Vfs.al and mechanical examination .

]Cliisfpatio”f.ictor ------
Oarmetric pressure (reduced] -

4/
:.
. .
. .

. .

GrouP 111

vi bration . . . . . . . . . . . . .
Salz soray [corrosion) - - - - -
Inmersion?l ----------

m?.LP_u
solderability (axial-wire lead

terminal s)....... . . . .
shock (specified Pulse) - - - - - -
misc.,, resl$tance - - - - - . .

!?w.u
Terminal strength - - - - - - -
Low temperature and capacitance

change with temperature ~i - - -

K?.wQ
~ungu, ~, -------- -;::
Resistance to soldering heat
Resistance 10 sol”e.ts - - - - - -

G~

Life iacce) erated) . - - - - -
Life Crated) 91 - . . . . . .

Ill. ~

equirement
paragraph

.—
3.27

3,6

3.1, 3.4,
3,5
3.28
3,29
3.7
3.8
3,9
3.10
3.11
3.12
3.13
3.14

3.15
3.16
3.17

3.18
3.19
3,20

3.21

3.22

3,23
3.24
3,25

3.26
3.26

ation ins!

!let hod
paragraph

4.7,23
—.

4.?.2

4,7.1

4,7.1
4,7.1
4.7.3
4.7.4
4,7.5
4.7.6
4.7.7
4.7.8
4.7.9
4.7.10

4,7,11
4.7,12
4,7.13

4,7.14
4.7.15
4,7.16

4!7.17

4.7,18

4.7.19
4.7,20
4.7,21

4.7.22
4.7.22

@.

Number of
sample units

to be
inspected

1

76

176

) 6

) 6

4

)
8

4

20
30

a st”gle def

Number of
defect i wes
allowed ~1

o

0

\

)1

J

)1

V,1’ A sample unit having o“e o, move ects shall be considered
:.. Aoode, tructfve tests.
jl Narking defects are based on visual examination only and shall be charged only for fllt9fb1e.

i., omplete, .Y incorrect marking. Any subsequent electrical defects sh~ll nOt be .sed as a
basis for detenni. ing marking defects.

41 Radiographic inso,ctfmnot mq”ired for FR levelsL a“d H of style CHR49.
3: ThenM1 shock for FR level L carmcitors will be accomplished .3s a group 11 test Jwst Prtor to

irmersfc.”,
~: Ttio sample units shall be tested fw Solderability wi,th no defective permitted when maxim..

?ated temperature is less than 100,C. The Wmaini. o 4 sample “nits shall be tested for stick
,nd moistureresist,,,,.

?! [e?tificatfon of fu”g”s resistance may be S“bstitutei for testing.
~J For FR level L maxim”. number of. failures ?llowed shall be based on the c~.latjve unit

.OUH rewired for verification at Y.. /l ,000 hors FR level
~i ?.t aPDli Cable for style CHR49.
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4.4.3 _. Failures 4. ●xcess of those .311cned in table 111 sf!dll be cause fo?
refusal to grant q.alifi catton approval,

4.4,4 FR qualification. FR qualification shall be in accordance with the general and
detailed requirements of MI L-STO-690 and the follow{ng deta{ls:

a, PrDceduve 1 - Ouallffcatfon at the initial FR level. Level L (5.0 prcent/l, @30
hours] 0, 1.0 percentll.WO hours) as applicable (see 3.1) of FR5P-90 shall
apply. Sample units shall be subjected to the Q.altf,fcetton inspection speclfi.?d
in group VI, table 111 (set 4,4.2 ).. The entire lffe test sauqle shall be contin-
ued on test to 10,000 hours as specified in 4.7.22.1. upon cunplet ton of the 2,000
M“, Q“alff<cati o”,

b. Procedure 11 - Extension of Wall flcat ton to lower FR levels, 10 extend q.alifi.
cation to the R (0.01 percent) and S (0.001 percmt ] levels, data frca two or
mare styles of sfmilar construction may be ctii”ed.

c, Procedure III - 14?.(ntena”ce of FR level cwallflcatf.an. Ha$nte”ance P.srfod B of
! shall aPPJY. Regardless of the number of production lots produced during

this per~od, the Specified, number of unit hour% shall be accumulated to minzatn
qualification (see 4.6.1).

! 4.5 Retention of qualification. To retain qualification. the contractor shall forward a
SWIM,Y of the vtsults of qualfty CO”fonmnce i“sPeCti Ons and, where applicable. extt”ded FR
test data, in tne fotm of a qualification report, and forward it to the qualifying activity at
S-month intervals .3s the basis of qualification retention of the product. 1. additton to the
periodic s.tmiss{on of FR test data, the manufacture? shdll itmnediately notify the qualifying
activity whenever the FR’ data i“dic,+tes that the manufacture, IMs failed to U.Yintai” his
qualified FR level. Retention of qualification shall be based o“ evidence that. over the 6-month
period, the followi”$! has been met:

a, The contractor co”ti”ues to meet the requirnr,ents of !IIL-STO-790.
b. The wn.facturer has not modffied the design of the {tm unless rmior approval is

granted by the q.alifyi”g activity.
c. Lot rejection for group A inspection does not exceed 10 pevcent or one lot,

whtchevev is qreatev.
, d, The data from grOUp B quality con form”., life tests substantiate thdt the FR lW.]

for which theran,f.lct,re, fs qualified is be{ng maintained.
e. The requirements for gvoup c inspection are met. II
f. The records of all FR tests ccmbfned substantiate that the L (5.0 PeFcent),

U (1.0 percent),.? P (0.1 percent) FR level has beeo mai”tafned .w that the
manufacturer continues to meet the R (0,01 pe?cmt] or s (0.001 percent) FR level
for whfch qualified, although the total cmpone”t hours of testing does not,
as yet, meet the ,eq”i?cments of 4 ,4,4.,

In the event tiwt no production occurred during the ?ewrting pe?iod, a repo?t shdll be
Sutmnitte$ certifying that tne company still has the capabilities and facilities .ecessa?y to
Produce the items. Provided the ,eq”ireme”t% of 4.4,4C have been met.

4.6 Quality co”fonrance inspection.

4.6.1 Inspection of Product for deli,ey. Inspection of product fo, delfvevy shall consist
of 9P0”pS A a“d inspection.

j[ If group C test Wquirensmts were not met and the manufacturer hds take” corrective action
satisfactory to the Oaverrment. the forwarding of the retention of qualification report ray
be delayed until withl” 30 days after completion of retesting of the group C i“spectlons. 1.
this case, the qualifying activity shall be notified of this co”diti.an within the time the

I o. fgt”al rete”tfon of qualification repovt was due. All reports shall be certified by a
responsible cOmPBny Of ffcfal.

B.
#

o
)’

10
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4.6. 1.1 lgjp<glfo?.j!t. An inspection lot shall cOnSi St of all caPac<to,s fm the sa.e
production line 0r7ines. of one or more stYles, one or mare voltage ratings and the same
dielectric. not less than the m$nj... numbers Of d$elect!ic laYers II. and offered f..
inwf.cclon during a si.91e Wrk week. Each lot still be kept separate f.cm every other lot. The
tamole U04[$ SflXtt<frm a lot shall be representative’of the styles, ca~cftance values, and
rase stzes tn the 101. All sample units belonging to a lot SM1l be identified by means of a
code sjmbol (either letters or numbers, at the option of the manufacturer). The following
styles may be combined for quality conformance a“d FR level maintenance (?,11 voltage ratings
may be cc+mbined):

W“J. WE
1 - - - CHR09. CHR12, and CHR19
2 - - - CHR49.
3 - - CHR59.

4.6.1.2 Group A inspection. Group A inspection shall consist 0? the exmninBt ions and tests
specified in table IV. and shall be made on the same set Of sa.P1e .nit S. i. the .rde. StWWII.

4.6.1.2,1 SamIPli”gplan. S“bgro.p 2 tests applicable to FR levels M, P, R. and S shall k
performed on each capac~tor offered for insPeCt~ On. Statistical samPlj W ~nd inWect4Qn fOr
S. bgyo. p 2 (FR level L) and subgroup 3,5h.311 be in accordance with MI L-STD- 105. The acceptable
q.alltY levels (4QL) and 1im>tln9 qualltY (LO) where Pa = 10 Pe?cmt shall be as specified i“

table IV, Al the option of the manufacture?, “.merically lower AOL, S may be used as lQng as
the specified LO is not exceedeti numerically. h!djo, and minor defects shall be .S defined in
MI L-STO-1O5 and 4s specified in table IV.

6.6, 1.2.2 Man. factuvev, s production inspection. If the manufacturer performs tests similar to
those specifies in s. bgro. ? 2,tab~e Iv, as toe final steD of his production Process. 9rouP A.
subgroup 2 inspection may be waived and the data resulting from the n!a”ufact. rerts production
tests may be used instead. Authority to waive the subgroup 2 inspection shall be granted by the
q“alifyi I19 aCti VttY Only, The following criteria shall be cCwnP1ied with,

a.

b.

c.

d.

e,

f.

Tests conducted by the mdn.factwrer during prodwtio. shall be clearly
identical to 0, more st, ingent thd”’ that Specif<ed for subgrouP 2 teStS.

Kan.fact.rer subjects 100 pe,cent of the product s.ppl<ed under this specification
to his P.od”ctio” test, .

The pava.eters measured ano the failure criteria shall b+ the same or rore
stringent than those specified herein.

The lot rejection criterion is the same or more stringent than that %pectf$ed
here{”.

The nmnufattu?er shall make available all information concerning the test
Procedures and instmanenlatio” used 1. his Droductio” tests. This data shall
be pvovided as part of the evaluation vequi red for MI L-STD-790. The
n!a”.fact.?er shall also make avail atile to the Govet%me”t all records of all
detoil test data res.l tina from product$o. tests.

Once approved. the maryfact. rev shall not change the test procedures o,
criteria Wthout prior “et, ficaticq and concurrence by the qualifying activity.

:.6.1 .2.3 Rejected lots. Lots rejected by VOUP A inspection shall be segregated from new
:01s and those lots thdt have passed inspection. Lots rejected because of f?. il”res in subgroups
2 a.~ 3 nmy be offered for acceptance only if the manufacturer inspects all sample units in the
lot for those ouality Characteristics found defective i“ thesampleand, after Wuoving all
?efective ..i?s found. vei”spects the 10: using the tightened inspection procedure of MI L- STD-105
%.emitted 10IS shall be kept separate from .% lots. and sh.al~ be CIPB.lY identified a,
resutmittea lots. If, during the Ioo-pe?cent inspection of subgroup 1, screening requires that
over 8-peTcent of the Caoac itoPs be discarded, the lot :hall be rejected.

j., The minimum “umber of dielectric layers $$ that numbev of Iayevs used {“ the sample units
s.t.nftteo for qualification.

11
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TABLE Iv. G,OUP A (I

Req.4 rem+nt
Examination or test paragraph

Subgroup 1

Burn-l. [style tMR490nly) - - - - - - -

Subgroup 2

Radiographic l“SPeCttOn (X-ray) Lf - - -
Therrdl shock ------- ,-----
See.l ---.-..---.-,-- ---
Dielectric withstand+. voltage - - - -
insulation resistance at 25°c] . . . .

,;%;* ’ii;:!:::::::::

‘kvisual and !WChanfcal examination

3.6

3,7
3.8
3.9
3.10
3.11
3.12
3.13

3j:i 3.5

3.28
3,29

w.

Mtthod
paragraph

4,7.2

4.7,3
4,7.4
4.7.5
4.7.6
4.7.7
4.7.8
4.7.9

4,7,1
4.7,1
4,7.1
4.7.1

levels
iefut$ve )
Iel

4.P.R, and S

I Om

}

AQL=l [
LQ-7.6

)1Lxla

Al 1

10M

110QS
inspection

t levels

)M,6L’I)$,;0
1/ Not required fo. Style CHR49 FR levels L and M

~1 Markir,g defects are based on vi5ua1 examination and shall be chavged only for illegible.
f“ccinplete, or Incorrect rarki”g, Any subsequent ●lectrical defects shall not k used as
a basis for detenning marking defects,

4.6.1.3 Group B inspection (FR level L only~. Group B inspection shall consist of the
tests specified 1. table V, in the order shmin and shall b+ nmde on sample units frm lots
which hbve been subjected to a“d halve passed ghup A {nspecti on. Procedure IV of MIL-sTO-690,
with the following details a“d exception, shall ap~ly,

a. Lot sampling minlminn - 21,
b. Ourat ton of 10 I con forn!dnce FR test - 240 hours.
c, Failure c,tteria - As sPecff ted in 3.26; one failuve permitted Per lot.
d, Permissible cc.nb< natton of capacitance’ velues and case sizes - As specified in

4.6.1.1.
e. OisPosit{On of samples and inspection lot - Smf.le units which Fave been subjected

to group B insp~t ion shall not be delfvered on the Cont,act. The inspection
lot udy bt shipped upon completion of lot co” f.anance FR test.

f. Failure in group B inspection - If a“ inspection lot is rejected as a result
of fa{lu. e to, pass group B inspection, the lot shall “ot be vesut+m{tted.

Even though the lot has bee” rejected, those units $“ the lot which were predesigcdted for
extended ltfe testing shall rwin or be placed on test for the full length of time.

,-0
‘)

)“’a

TABLEV. GroupB inspection (FR level L only).

Te,t Requi.cfncnt Method
Paragraoh paragraph

Insulation resistance (at applicable wximur
rated tnnperaturc). . . . . . . . . . . . -. 3.11 4,7,7

8ar.anetric oress..e (reduced) . - . . . . . . . 3.14 4.7.10
Life -------------- -------- 3.26 4.7.22.2
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4.6.2 ~xloI,,tns ection.

+
Per$odlc lnsvectlon shall consist of group C {nspectf on. Except

where the .e$uT1. .a7t s Ti@ctlon show .Oncwnpliance wfth the &pPI{ cable requfranents
(see 4.6.2 .l.21, dellvtvy of products which halve Passed groups fl?.nd B sh311 not be delayed
pending the results of period!. Inspection.

4.6.2.1 -C f.s ection. G.o.P C lnsPect{OII Shll”’CO.S4St o? the tests $Wcif{~ in
table W, $. the o?S* Test data Obtai”ea there frm’n on the per$odicfty spec,f,.?d *n
4,6.2 .1.1 shall bc reviewed as part of the c.nn$.lete reevaluation of qualification. Sub-3r0uP 1
of group C inspection shall be made 0. Samvle units selected fran insoect{o. lots which trove
passed group A (and group B for FR level L) inspection. subgroup 2 inspection shall k made on
sample units frcm Iots. which have been subjected to and passed group A tnspect {on.

4.6.2 .1.1 Samplinq plan. for subgroup 1 of table VI,]36 ?a.Ple u.ftS Shall be taken fr~
production every 2 months and subjected to the tests specified for subgroups 1A. 12!. and lC,
in the order maw.. The maximum and minimum case sizes ma”ufactu?ed during thdt nanth slmll be
represented in the sample in at least the appr. zimate ratio of p.od.ct{ on. Allowable failures
shall be as specified in table VI. For subgroup 2, a minimum of 10 sample units per inspection
lot every 2 months shall be subjected to the tests specified in table V1. in the order shown.

4.6.2 ,1,2 Noncompliance. If a sample unit fails to pass group C inspection, the contractor
shall take corrective action on the materials o, Processes, o, both. a, .a..~nted. and 0. all
units of product which can be corrected and which were On?. fact. red under essentially the saw
co.dlt ions, with essentially the same n!dterials, processes, and so forth, and which are considered
subject to the same failure. Acceptance of the product shall be discontinued until cOrreCtlve
Wtion. acceptable to the Government. has been taken. After the covrectfve action bas been
taken, group C inspection shsll be repeatd on additional sample “nits (?.11 inspection, or the
inspection which the original samplefailed, at the option of the Government). Groups A anti B
inspections, as apDli cable, may be ,einstit. tedi however.final a’ccewance sha!l be withheld
until the g?oup C reinspection has shown that corrective action was successful. In the event
of failuve after reinspection, in fonmt ion concerning the failure and corrective action taken
shall be f.rnl shed to the cognizant inspection activity and the qualifying activity.

4.6.2 .1.3 ois osition of m le “nits. Sample units which have been subjected to 9r0uP C
inspection $ha~be deliver~ on the contract or order.

) 4.6.3 Inspection of preparation for deliverl. Sample packages and packs shall be selected
and inspected In accordance wfrh HIL-C-39C28 to ve,<fy con fonrd”ce with the requirements in
section 5 of this specification.

4.7 Methods of examination and test.

6.7.1 Visualand mechanical exami nation,, Capacitors shall be examined to verify that the
Mterials, design, construction, physical dimensions, marking, and workmanship are {n accordance
with tne applicable requirements (see 3.1, 3.4, 3.5, 3.28. and 3.29).

.$.7.2 Bum-in (applicable to style cHR49) (see 3.6~. capacitors shall be tested under
accelerated voltage conditions as specified in 6.7.22, with the following exceptions:

,, 140 ~.,,,.t .f ,,md MIS ,.lta.ge at 400 hertz (Hz) shall be wljed.
b. Test condition letter - Not applicable (.s. 16 hours).

4.7.3 Re.dfo ra hi, ins ection x-ra
-HIi.STD-2E12. The following deta~ls shall apply:smeli 8, t+ccorda~ce with~thod

not applicable to style CHR49 Capacitors

a.

b,

c.

d.

Radiographic quality - Sufficient definition to determine that specimens are free
from defects specified in 3.7.

Image-quality indicator - A sample part of the same type as the pdrt &ing
radiographer that contains either a“ actual 0, simulated defect which i% at
least 10 percent smaller than the smallest defect to be detected.

Positions of specimen . T.O views perpendicular to the terminalaxis. After
fivst view, specimen shall be rotated 90 degrees fov the second view,

Evaluation of irr.aqes:
1. SPeC1al kind of vie.in9 e.aulcme.t - Pd9n<fYin9 91ass.
2. I&g. ificat ion - 10X.
3, Defects to be sought +0 specimen - As Specified in 3.7.

13
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TABLE V]. Grow C inwectlcul.

Requirement Hethod Number of allwable
Test paragraph paragraph sample units for failure,

,nspectio”
—

Subgr&P$l L(every 2Rrm;~hs
)

Subqro.p 1A
>

Vibration - . . . . . . . . . . . . . . 3.15 4.7.11
Salt spray (corrosion) - - - - - - - - - 3.16 4,7,12

}

12
Immersion ------------- -- 3.17 4.7.13

S“bgrouP lB

Solderabtllty (axial-wire lead
terminal s) ---------- --- 3.18 4.7,14

Shock (sPec ifled PuISe) - - - - - - - - 3,19 8.7.15

)

,21j ) 1
Moisture resistance . . . . . . . . . - 3.20 4.7,)6

subgroup lC

Tenn;n.11 Strenglh - - - - - - - - - - - 3.21 4.7.17
Low temperature and capacitance

change with temperature . - - - - - - 3.22 4.7.18

)

12
Resistance to solvents - - - - - - - - - 3,25 4.7.21 /

S.bqrouP 2 (every 2ap~hs)
7R levels

Insulation resistance (at applicable
maximum r.3ted temperature) - - - - - 3,11 .3,7.7

Barmnetric oressvre (reduced) - - - - - 3.14 4.7.10

)

10 per lot
Life (e.xtended ) . . . . . . . . . . . . 3.26 4.7.22.3, 1 minimm

)

~t

. . . . . . .. . . . .A . ...- . ..’-.,.
~/ Two sample units shall be testes ror soleerab?llty ‘a?cn no aerecc, ves permx..=v .,,.,, SI=.UW

rated temperature is less than 100”C. The remainin9 10 samP1e units s~ll be tested ‘or
shock and moisture resistance.

~1 See MIL-STD-690 for number of failures permitted.

4.7.4 ThenMi shock (see 3.81. Capacitors shall be tested in accordance with method 107 of
MIL. STD.202. The fo110win9 details shall aPPIY:

a. Test-condition letter - A (except that step 3 shall be the applicable maxim..
rated tnnperature (see 3.1)).

b. Mess.r6nents before and .Fte, cycling - Not applicable.

4.7.5 Seal (see 3.9 Capacitors shall be tested in accordance with method 112 of MIL-STD-202
The follow?ng details s .311 apply:

a. Test-condition letters - .4s specified (K’. 3.1)
b, Mess.reme”ts after test - Not applicable.

4,7.5.1 bl?ernate test for liquid-filled capacitors. Capacitors shall be placed with the
terminals facing sfdeways (not upward] on a clca” sheet of absorbent paper and exposed to a
case te.Perat. re Withtn +3”, -O-C of the applicable maximum rated tempe,atu?e (see 3.1) for a
minim.. of 1 hour.

After the test, c.aPer and capacitors shall be visually examined for evidence of leakage Of
impreg.ant or filling ccmpound, or bubbles from the seal.

)

.
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)

)

4,7.6 Dielectric wfthstandinq voltage (see 3.10 Capacitors shali be tested in accordance
with methoi+ 301 of MI L- STD-202, The following deta{l% and exceptions s~ll apply:

a.
b,
c.

a.
e.
f.

‘~9nttude Of te5~ vo1ta9e - is sPecif ied (see 3.1).
Natuw of potential - DC (except style CHR49 which shall be u).
Duration of application of test voltage - At least 98 percent of applied Potential

for 1 minute. For 100-perr,ent inspection specified in table IV, ca$dcitors
shall be subjected, at the option of the<manufacturer. to the application of
the percent of rated voltage and for a gjven time as sPecif ied (See 3.1).

?oints of application of test voltage - As)speif ied (set 3.1).
Powev supply voltage reg.latio” - 2 percent or better.
Current resistor - Sufficient to li.<t charging current to 1.0 ampere, mwi.um.

4.7.7 Insulation resistance (see 3.11), Capacitors shall be tested in accordance with
method 302 of MIL- STD-2D2. The following details shall apply:

a.

b.

Test Potential . A potential equal to rated voltage or 500 Volt, whichever is
less (see 3.1).

Points of measure’ne”t,
1, Terminal to terminal - Insulation resistance shall be measured between

terminals at the applicable maxim.. rated temperature (see 3.1), and at
25S :3°C (see 3.11.1). Fov group B inspection, rneasu.ement at raximum
rated tcmeratu. e (see 3,1) is re.au ired only for those item to be
subjected to life test.

2. Terminals to case (when case is not a terminal) . Insulation resistance
shall be measured between each terminal a“d the case at 25S :3-C.

4.7.8 Capacitance (see 3.12). capacitors shall be tested in accordance wfth method 305 of
MI L-STD- 202. The following details shall apply:

a. Test frequency . 1.000 ?100 Hz for capacitors having a nominal capacitance
of 1 VF cm less and 60 +6 Hz [or referenced thereto) for capacitors IMving a
“omi”al Capacitance greater than 1 “F,

b. Limit of accuracy . Wthi” %2 percent.

a,7.9 Dissipation factor (see 3.13). u“les5 otherwise specif<ed (see 3.1), the dissipation
factor shdll be measured at a temperature of 25C :3° C ata voltage not greater than 5 percent
of the rated voltage (see 3.1). capacitors having a nominal c?,pacisance of 1 .F or less shall
be measured at 1.000 i100 Hz and capacitors having a nominal capacitance greater than I .F shall
be measured at 60 !6 Hz.

4.7.10 BaromE~re, s,re (reduced) [see 3.14). capacitors shall be tested 3. accordance
.Sth method~of MI L- STO-202. The following details shall apply:

3. Wtlmd of mounting - By normal mounting means,
b. ?est- condition letter . D (l DO, DDO feet), .“less otherwise specified [see 3.1).
:. Tests during subjection to reduced pressure - The specified potential (see 3.1)

shall be at. r’lied f., at least 1 minute between each terminal and the case
when the tiki”al is not connected to the case or between the insulated te!mlrnl
and the case when the case $s a terminal. However. at no time shall the P.atent ial
exceee those limits specified (by altitude and case diameter) on figure 1. h
suitable means shall be used to detect momentary or permanent breakdown.

&flev the ce$t, capacitors shall be visually examined FOP evidence of damage

4.7.11vibration, hiqh f?e.quency. C.wacitors snail be tested in accordance with methoo 20A
of MI L-STD-2W The following details and exceptions shall apply:

a. Ww”ting of specimens . Capacitors shall be rigidly mounted by the body to a
vibration. test appavatus.Capacitors with axial-wire lead terminals shall be
Sec..ed 0.500 :0.125 inch f?om the case.

L. Electrical -1oad Co”ditio”s - Ouving the test, a dc potenttal e.a.al to 50 percent
of the rated voltage (see 3.1) shall be apo1{eC between the terminals of the
Ca,$ac, tor.

!5
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c.
d.

e.

f.

W4TAGE {VOLTSDC )

FIGURF 1. Bveakdmvn voltaqe v$. altitude.

Test-condition Iette, - 0 (209), unless otherwise specified (see 3. I ].
Duration and di,ect ion of motion - 4 hours to each of two mutually perpendicular

directions (total of 8 hours]. one parallel aod the othe? perpendicular to
the cj’li”d. ical ,.!s.

P!easurement during vi bvation - During the last cycle in each dtrect ion, $n
electrical measuve.ent shall be made to detenn!.e intenni ttent contacts of
0.5 .s or Weater duration, or own- or cmnmnent short-circuiting.

Measur~ents -after vibration - Not” applicable.

Aftev the test, Capacitcms shall be visually examined for evidence of mechanical dmage .?
open. or short .circuitfna.

4.7.12 Salt sDray (corrosion) (see 3.16). Capacitors shall be tested in accordance with
method 101 of NIL- STD-20L, The follo~ing deta~ls shal 1 aPP1y,

a. Applicable salt solution - 5 percent.
b. Te%t-cond ition letter - B (48 houvs).
c. Me.inurements after excmsure - Not .PP1 Icable.

After the test, capacitors shall be visually examined for evidence of harmful corrosion,
unwrapping of or mechanical damage to insulating sleeves (when avpl Icabl e), and obl iteration
of rarking.

6.7.13 Immersion (see 3. 17). Capacitors shall be tested i“ accordance with method 104 of
MI L-STD- 202. The following detail, a“d exception 5ha11 apply:

a, Test-condition letter - c, with the fol lowing exceptions:
1. Both hot ,.6 cold ,baths shall be a saturated solution of sodium chloride a!W

water
2. FOP q.al i+.y con fomiance inspection only, two Lmn.rs ion cycles and 30-. f.ute

exPos, Fe shall be rewired.
b. Cxami”ations after final cycle . Capac<t.ars shall be examined for evidence of

extensive corrosion, obliteration of markings. ‘and .nwra PDi.g of 0, mech~nfc~l
damage to insulating sleeves (when aDP1icabl e].

16
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c, rneas.mnents after final cycle - For capacitors with insulating sleeves,
dielectric withstanding voltage and insulation resistance shall be measured
as specified i. 4.7.6 and 4.7.7, respectively. The measurements shall be made
between two wire windings placed around the sleeve of the capdc ito, 0,500 inch
apavt; each winding shall consist of three close turns of O.CAO inch (18 AMG)
baw copper wire. In addition, all capacitors shall be subjected to the dielectric
withstanding voltage, insulation resistance, c,a$acitance, a“d dissipation
facto? tests as specified i“ 4.7.6 through 4.7.9. These latter .easurene.ts
shall be made at 25” ,3-C and The insulating sleeves shall be removed from
insulated units for these measurements.

4.7.14 Solderability (.a. xial. wive lead ter’mi.als) (see 3;18), Capacitors shall be tested in
accordance with method 2@8 of MI L-3 TD-202. The following ~etails shall apply:

a. Number of terminations of each capacitor to be tested - 2.
b. Depth of ironers ion in flux and soldev - Both renni”als “shall be imnersed to

within 0.125 inch of the capacitor body or ●yelet closure.

4.7.15 Shock (Si?ecif ied $.”lse) (see 3.19). Capacitors shall be tested in accordance with
method 213 of MI L- STD-202, The following details shall apply:

a.
b.
c.

d.

Special mounting means - Rigidly mo. nted by the body.
Test-condition letter - 1.
Electrical loading during shock - During the test. a potential of 50 pevcent of

the rated voltage shal 1 be appl ied beth+ee: the temimls of the capacitor.
Measurements during and after shock - During the test, a cathode-ray oscilloscope

(or other ccmarable mears) shall be used as an indicati”o device in determining
~ny elect rica\ failures aod inte,mitte”t Contacts of 0.5 is OF g,eater d.ratio”
or open- or permanent short-circuiting.

After the test. capaci tors shal 1 be visual IY emnined for evidence of breakdown, arcing, fractures,
a“d other visible .echan$cal damage.

I

4.7.16 Moisture resistance (see 3.2D~. Capacitor5 shall be exposed to five cycles of the
lhermwl shock sDecif ied in 0.7.4 to condition the capacitors, .3”6 shall then be tested in
accordance with method 106 of MI L-STD-2D2. The following details and exceptions shall apuly:

a. MOuntinl - Mounted by normal maunting means. Capac item which are normally
s.ppo,-ted by their wire leads shal 1 be mounted to rigidly supported terminals
so spaced that the length o? ..K3 lead from the capacitor body shall be
aPPrOxfmately 0.625 inc>. Tub.lar capacitors greater than 0.562 .inch nominal
diameter and 1.562 inches in length s>al 1 have a supplementary mountl.g means,
a“d tn. leads shall be Wppovted a: the ends during vibration.

b. Subcycle - A total of five SubCycles shall b? performed. The vibration required
in step 7 shall be in any direction.

c. Loading (polarization) Dti?-inG steos 1 to 6 inclusive, a dc potential of 100
,volts or rated vo,, tage (see 3.1), whichever is less, shall be applied across
the tmni”als of 5G Devcent of the capacitor%. No potential shall be applied
to the Wrnainlng 5C oerce. t of the capacitors.

0. Final mea,”,ement, - Aft,? the final cycle, ‘capacitor, shall be conditioned at
?s. +,0, .~oc ,1 , ,e, ative humidity O! IeSS tha II EO percent and a barometric

Pressure between 28 and 3> Inches of .*rcury. After a .a.jm.m Of 24 !O. r$.
capacitors shal 1 be examined for evidence of extensive co?rosi o”, obl IteTat ion
of marking, and .rwvap ping of OF mechanical damdge to ins.lati”q sleeves (when
a!mll cable). Insulation resistance (see 4.7,7) and dielectric withstanding
voltage (see 4.7.6) shall be meosuved between cw wi~e windings, 0.500-inch
aDavt, each wi”di”g consisting of three close tuvns of 0.040 inch (1.S AW5)
ba,e conper wire, placed arcund the sleeve of capacitors having i“s”lating
sleeves. In addition, a!) capacitors shai) be subjected to the Cie?ectric
.ithstandi”g t.. ltage, i.s.l ation resistance, capacitance. and dissl Patio,,
factor tests .3s S,ecif ied in 4 .7.7 thr.mmh 4.7,9. The insulating sleeves shall
be re?’ovec fov tn? latter measurements. -

~fter the tes:. carmcitors shall be visually elamined for evidence of extensive corros, on.
unwrapping c< :. mechanical Cacaqe to insulating sleeves (when applicable). and Obllteratf On of
markings,
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4.7.17 Terminal strenqth (see 3.21 ). Capacitors Shal I be tested in accordance with method )

211 of MI L- STD.202, The following details and exceptions shall apply:

a, lest-condition Iettem - A (pull test) and D (twist test).
b. Test condition A

1. method of holding: Capacf tars shall be clamped by one terminal end PU11
test load applied to the other terminal.

2. Applied force: 5 pounds.

4.7.18 Low temperature and capacitance change with temperature (see ~)

4’7”’8” v~”””
Capacitors Shal 1 be Placed in a chamber maintained at -55° +0.

-3SC and a potent?. equal to the dc rated voltage shall be applied at this temperature for
48 !4 hours. The voltage shall be applied to each Capacitov through its individual current-
Iimitin.g resistor of such value to limit the charging current to 50 .ill lamPeres. The air within
the conditioning chamber sh?l 1 be circulated.

4.7.18.2 Capacitance change with tnnperature. At the conclusion of the test specified in
4.7.18.1, capacitance measurements shall be made as specified in 4.7.0, except that measurements
shal I be made at -55- +0, -I”c, 25- :3-C, the applicable maxim. rated temperature (see 3.1),
and 25° :3-C. The -55° C measurement shall be made before the capacitors are .EwOved fro. the
cOndltio”i”g chamber. The nmasurfnen: at each temperat. ?e shall be recorded when twc successive
?eadinqs taken at 5-minute :,intervals indicate no change in capacitance.
After the test, capacitors shall be visually ex.mined for evidence of breakdown, arcing, open-
and sho?t- circuiting, and other visible mechanical damage.

,, ;+7m~;~~, Capacitors shall be tested i“ accordance with method 508, P.ocedure

4.7, ?C Resistance to Wlderi”g heat (see 3.241. CaP.3citors shall be tested in accordance
with method 210 of MI L- STD.2W, The foilo~ing details shall apply:

a. oe~~~yof imqers ion in m.] ten solder - 70 a minimum of 0.250 inch f,.. the capacitor

b. Test- co”dit<oc letter - B (26D :5-C for 10 ?1 seconds).
c. Cooling time p,ior tc fin.51 measurement - 10 :1 minutes.
d. Neasurfments after test - Insulation vesista.ce, capacitance, and dissipation

facto, shall be mess.reo as specified in 6.7,7, 4.7.8, aod 4.7,9, respectively.

4.7,21 Resistance to solvents (see 3.25~ capacitors shall be tested in accordance wit.
method 215 of MI L-STD- 202. The following details shall aPOIY:

a Portion of specimen to be brushed - That po,tion on which n!arki”q is P?esent
b. tiumbe~ of specimems to be tested - As specified, see cables 111 and Vi.
c. Permissible extent of damaqe - AS specified in 3.25.

Fol Iowi”g each imne?s ion, capacitors shal 1 be b?ushed with a c.nrmon havd-bristle toothbrush ‘or
10 strokes. Erushing farce shall be one pound.

4.7.22 Life (see 3.26).

4 .7.22,1 F.? Walifica: ion ins Dec:l on. Capacitors shall be tested i“ accordance with metnod
lcm of MI L-STO- 202. The following details and exceptions shall apply:

a.

b.

c.

Distance of temperature UwasurEnents from specimen, - TfinperatuTe to be measured
on the boay of toe capacitor,

Test tfmperat. re and tolerance - Applicable maximum rated temperature. ‘4’ -G”C.
(see 3,1). (Radiation shall not be used as a means of heati”q the chamber. )

Operating conditions - Sample capacitors shall be divided into two UTOUDS fG<
testf”g, as follow,:

1. 20 eacn shal 1 be subjected to an accelerated condi? ion of the SPecif fed
Percenx of rated voltaae (see 3.1).

-6
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d.
e.

2. 30 each shall

The volt-age shall
limiting resistor

WL-C-39D22D

be subjected to 10C percent of rated vol tige.

be applied to each capacitor through its lndtvidual current-
as determined from the fon’w la:

0.025
R=—

c

where ;

C = The nominal capacitance in farads.
R . Resistance in ohs. NOTE: The actual C.rrent-lfmiting resistor anP1oYti

shall have & re5i5tance value with{. ,,10 percent of the C.slc.latcd value
(R): however, R need not exceed 2 mgohns.

Test-condition letter - F (2.000 +72, .0 hours).
Mea
1.

2.

s.rements: :,

During 1 ife test - The dissipation factor of each sample shdll be measured
as specified in 4.7.9 at the applicable maxim rated tempwature (see
3.1 ) after 24 hours; but not more than 48 hours from the start of the
life test, and also at any time during the last 48 hours of the I$fe test.
(D.ri”a these measurements. the dc ‘voltaoe shall be removed from the.
Capacik terminals. ) ,, -

Aftev 2,00D hours of 1 $fe test - Cap~CttOrs shall be returned to the$nsPec-
t+m conditions specif{ed in 4.3, and insulation.resist.ante, capacitance,
and dissipation factor shall be .e~WTed as specified in 4.7.7, 4.7.8,
and 4.7.9, respectively. capacitor: shall then be visually examined for
evidence of corrosion, leakage of lmpregnant or fill <.9 ccmpound.
mechanical damage, and legibility of markin9.

Upon cc.npletion of the 2,00 D-hour test and related inspections, the capacitors which were tested
under ratec voltage conditions shall be tested for an additional 8,0t?0 hwrs [see 4.7.22.3.2).

● 4.7,22,2 -To”p B quality conformance inspection (FR level L onl ., Cdpacltors shall be

-“”)

tested under the accelerated voltage conditions as specified i“ 4.7.22. , except ttmt time
duration of test shall be 24D +48, -O hu.rs.

4.7.22.3 For extended life (FR levels !?, P, R, and~.

4.7 ,22.3.) At accelerated conditions. CaPacirOrs shall be tested under accelerated condtt{ons
as specified in 4. 7,22,1 , except that time duration of test shal 1 be 2,000 +72, -O liars.
Measurements shall be accomplished after 24o +48, -D; i ;000 +48, -0; and 2.000 +12. -0 hours.

6.7.22 .3.2 At rated conditions [not aPPl icable to style CHR49L. Capacitors shall be teSt@d
under rated voltarjecondition, as specified {. 4.1.22 except that time d.ratio” of test shall
be 10,00D +96, -D ho.?s and the specified mess.,ement; ;hall be acccmplishti after 240 +48,
.0: 1.000 +48. -O: 2,000 +72, .0; ana every 2,000 +72, .0 hours thereafter.

4.7,23 Flash oint of i. re “ant see 3.271. We flasti point of impregnant shall be measured
as spectfie~blica?i~ 092-~7, ekce?t thaz +ive point and precision do “ot apply.
;he ~rd ,,impregrmnt,<shal 1 be ,“b, tit, ted for Lb, word ‘oil‘ thvou9h0ut the tCSt method.

5. PREPAR4TION FOR DELIVERY

[The preparation for delivery requirements sPecif ied herein awly only for direct Govermnent
procurements. Preparation for de] {very requirmnents of referenced documents 1 isted in Sectfon 2
dc not applyunless specifically stated in the contract or order. Prepd ratin. for deliverY
requirements for products procured by contractors shall be specified in the !ndlv idual order. In
addition to any special marking ,equi red by the contract or purchase order (see 6.1), ●ach unit
Package shal 1 be marked as Wecif ied in MIL-STD- 1285. )

5.1 capacitors shall be prepared for del<very in accwda”ce with MI L-C-39D28
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6, NOTES

6.1 O,deri no data. Proc.mnent documents should specify the fol Iowi ng:

a. T{tle, number, and date of this specification.
b. Tit?,, “Unber, ond date of the applicable specification sheet. and the COMP1ete

part number (see 3.1 ).
c. Req. i red levels of preservation and packaging and packing, and special marking

(see sectio. 5).

6,2 g.al$f,catioy. Uith ?especr to products ,equiring qualification. awards will be made
only for products wh ch are at the time set for opening of bids, q.al ified for inclusion in the
WP1fcible ilual ified products list. whether or not such products have actually been so listed
by that date, The attention of the co”tmctors is called to this ?equimne”t, and manufacturers
are urged to arrange to have the products that they Propose to offer to the Federal Government
tested for qual if ication i“ order that they imy be eligible to be awarded contracts or ordevs
for the products covered by this Specification. The activity respens{ble for the q.al ified
products 1 <St is the Naval Electronic systems command, ELEX 0517, Department of the Navy,
Washington, D.C. 20360, In fonrat {on pertaining to qualification of products may be obtained
from tither tne NAVAL ELECTRONIC SYSTEMS COWWND or the Oefense Electronics Supply Center (DiSC),
Dayton, Ohio 45444, agent for administration of the Qualified Products List. APP1 ic:tion for
~2\:j~cation tests shall be made in accordance with ‘mPTOvfsi Ons Governing Qualific.3t10n<s (see

6.2.1 Copies of ‘, Provisions Governing Q“a14f icati on<, & be obta{ned upon application to
Ccmmdnding Officer, Naval Publication and Forms Center, 5801 labor Avenue, Philadelphia,
Pennsjlva”ia 19120.

6.3 Definitions,

6.3.1 H@nentary breakdo~n, Mcmntary breakdown is defined as a single or a SeTies of
rapidly-succeeding capacitor discharges evidenced by abruvt decreases j. fnS.lat$on .esjst~nce of
value, below the 1 imit sPecif ied in 3.10 and follot+ed by ?estoratio” of the resistance to a
value above this limit.

6.3.2 Ltq”t d-filled cacmcitors. A liquid-filled capacitor is a caPacitOT i“ which a l~quid
impmgna”t occupies Wbsta”t ia> )y all of the case volume not required by the capacitor element
and its connections. Space may be allowed for expa”si.an of the lfq”id under tanperat. re variation

,.
*

t
i

6.4 Selection and appl icati.an iofommti cm. Equipne”t designcms should vefer to MIL-STO- 198,
‘“Capacitors, Selection and We of,,, for a selection of standard capacitor types and values for
new eq. imnent design, The capacitors cove~ed by this specification are pt%arily intended fov
.se in power S“PPIY filter civcu its, by-Pass appl ications. afd other aPPl?catt O.s where the
alternat~ng current (at) compo”en: of voltage is small with respect to the applied d. voltage and
where occasional oeriods of low-insulation resistance and ,nonw”tary breakdowns (see 6,3,1 ) can
be tol erateti.

6.5 Dielectric material. D{elect?tc materials “ortcdlly used i“ the construction of the
c.apacltors described herein are of the n!dte, ial specified (see 3.1), however is not wstric ted
thereto

Custodians:
Amy - EL
navy - Ec
Air Force - 11

Review activities:
Army - AR
N, “Y -

Air Force. 85
OLh - [S

User activities:
Am -
navy - AS, ML, OS, SH, CL
Air Force - 19

Preparing activity:
MVY - EC

Agent:
DLA - ES

(Project 5910-1260)
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APPEND I x

PROCEDURE FOR QuAL1 FIcATION Inspection

10, SCOPE

10.1 This appendix. derails the procedure for s.bniss ion of samples. with related data. for
qual lfication inspection of capacitors cove,ed by this specification. The prxeduve for ●xtending
qualification of the required sa.Ple to other capacitors covered by this specification 1s also
Outl ined herein.

20. SUBMISS1ON

20,1 - F., Q“alifi;atio” to L or M Ie”,] (s+3,1) as P.1, Sable 111

20.1.1 single-type s.hnissi.n. A sample consisting o; 76 samP1e units of each stYle. .irCU it.
dielectric material, rated voltage, capacitance value, ang Capacitance tolerance for which
qual ific?. tion is sought shal I be $.bmitted,

20.1.2 Voltaqe-qrcw submission. For styles CHR03, CHR12, CHR19. CHR49. a“d CHR59, a sample
consisting of 38 sample units of the highest capacitance value i“ the smallest case size and
38 sample .nlts of the highest capacitance value in the laqest case size. within a single-
volts.ge ratiog for which qualification is sought, shall be submitted. The style, circuit,
dielectric material, capacitance tolevance, ana FR level of the sample units shall be the same.
Separate S.bnission shall be made for each volt. e group i“ each style (except CHR09 end CHR12)

7fo?’ which qualification is sought (see table VII Styles CHR09 a“d CHR12 wfth Vo?tagevatinqs
of 200, 400 and 600 volts my be ccmbined fo? s.tfnissio” as i“dic.a ted in table VII.

20. 1.3 Ccmplete qualification group s“t.m~ss ion, The types and nunber of samPle, which shall
be S.k.nftted for qualification approval are those shown in table VII and shall be grouped i“
accordance with that table.

20.1.4 I.preqnant. 1.. h.”dred cubic centimeters of each {rnprtg”ant used in the specimens
for which .appvoval 1s so.ghr shall be %.bnitted. On Subseq.e”t suhnissions, an inpregnaot wh{ch
h’s successfully withstood the flash point of impveg”ant test (see 4,7 .23) need “ot be Wbnft ted

20.2 ~. When specifically requested, each suhiss ion shall be acc.nnpan ied by test
data covering the no”dest,uctive tests i isted in table 111 which have bee” perfomd on the
specimens The performance of the destructive tests by t~e IMnufact.mr on a duplicate set of
specimens is encouraged, although “ot reoui,ed, Al 1 test daxa shall be sutxnitted in duplicate.

20.3 Descvi tion o~, The mdn. factuw? shal I sutmit a detailed statar,c”t of the uaterials
and ccmst~at.res of the capacitors being s.bmiimd for test, i“cl.ding in fommtf.an 0.
whethe, they am 1 iqu{d-fil led or 1 iquid. impregnated; the ,type and quantity of the linpreg”ant;
the type, thickness, and number of layers of the c.3pac1 toti tissue; U@ter ial , thickness, and
aPP1 led fiOi Sh Of the c4se; anti details of the tenni”al assemblies.

30. EXTENT OF QUALIFICATION

30.1 Single-type Suhniss ion. Qualification of a capacit.a”ce type will be restricted to the
dielectric material, dc rated voltage, and capacitance value sut+nitred, Capacitance-tolerance
QU21 ificat ion .<11 be restricted to the capacitance tolerances equal to and wide. than the tolerance
s.bnitted, Circuit 1 qualification will be the basis for q.alificat{o” for Ciro. it 3. Extent of
FR level qualification shall be as specified in 30.4.

30.2 VOlta.3e.9rouD submission. Qualification of the capacitance types s.bm{tted will be a
basis for qualification for all capacitance values and case stzes 1“ the voltage group.
capacitance-tolerance Q.al ificat ion .{11 be wstricted to ,the capaclta”ce tolerances equal to and
wider than the tolerance Wanit ted. Circuir 1 Qualification will be the basis for q.alificati. an
fov circuit 3. E&tent of fR level qualification shall be as specified in 30.4,

,

0 -’)

21

Source: https://assist.dla.mil -- Downloaded: 2016-11-16T19:19Z
Check the source to verify that this is the current version before use.



MI L-C-39022D
APPENDIX

.—-.-.--.-f- — ——
CHR09

I
50 v

CHR12 I

CHR09 200 v
CHR12 ;

400 v

600 V

CHR19

CHR59

CHR49

200 v

400 v

200 v

400 v

600 V

Ac rateovoltage
80 V to 300 V

Typesto be I

4----------------

Want ity fov
submitted comPlete qual ificat ion

groups
——— ___

M39022101 -1013 38

M39022 /08-2093
1 . . . .. . . . . . .

38
. ..-J

H390? 2/01-1141

I

38
M39022/0.9 -1041 38

M390221DI- 1185
M39022108 -1069 I u

----

-=+--: ‘---
M39022 /05-l 113 38
M39022 /05-1195 38

M39022 /05-1199 38
M39022 /05-1271 38

EE!!ML-
30.3 Cmplete Qualification g,oup ,,tmiss ion. o“alif ication of the Comolete qualification

9.9uP 5utit Ssi0n w(1I be a basis for qualification for all types, styles, circuits, dielectric
mater ial, , rated voltages, Camcitanc, value, , and capacitance toleranc e,. Extent o? FR ],,, ]
qualification shall De as specff ied 1. 30.4,

30.4 FR level qualification. The extent of qualification between FR levels shall be as speci
fied 1. table vIII.

lABLi VIII. Extent of FR level qualification,

y-;”e]

.—. .——. —

40. QuALIF1CATIONAPPRCIVALFOR LOWERFR LEVELS

40.1 [vtms!on 0’ ‘walif?carionto lLWW FR levelsshallbe in accordance with 4.4,4of
thic Wecifica:i, n.
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